Delivery of an angiogenic gene into ischemic muscle by novel bubble liposomes followed by ultrasound exposure.
To develop a safe and efficient gene delivery system into skeletal muscle using the combination of Bubble liposomes (BL) and ultrasound (US) exposure, and to assess the feasibility and the effectiveness of BL for angiogenic gene delivery in clinical use. A solution of luciferase-expressing plasmid DNA (pDNA) and BL was injected into the tibialis (TA) muscle, and US was immediately applied to the injection site. The transfection efficiency was estimated by a luciferase assay. The ischemic hindlimb was also treated with BL and US-mediated intramuscular gene transfer of bFGF-expressing plasmid DNA. Capillary vessels were assessed using immunostaining. The blood flow was determined using a laser Doppler blood flow meter. Highly efficient gene transfer could be achieved in the muscle transfected with BLs, and US mediated the gene transfer. Capillary vessels were enhanced in the treatment groups with this gene transfer method. The blood flow in the treated groups with this gene transfer method quickly recovered compared to other treatment groups (non-treated, bFGF alone, or bFGF+US). The gene transfer system into skeletal muscle using the combination of BL and US exposure could be an effective means for angiogenic gene therapy in limb ischemia.